Role of HCO3- ions in cytosolic pH regulation in rat mast cells: evidence for a new Na+-independent, HCO3--dependent alkalinizing mechanism.
The role of external HCO3- in pHi regulation in rat mast cells was studied with BCECF. In a HCO3--free medium cells undergo an alkalinization after the addition of 40 mM HCO3Na. This alkalinization is unaffected by pH. In a Na+-free medium, the addition of 20 mM HCO3Na induced a higher alkalinization than 20 mM HCO3K. Amiloride (1 mM), a Na+/H+ exchanger inhibitor, inhibited by 45% the alkalinization induced by HCO3Na, but it did not change that induced by HCO3K. The anion exchanger inhibitor DIDS reduced 20% the alkalinization induced by both salts. An alkalinization of 0.085 units is observed after the addition of 20 mM HCO3K, even when these exchangers are inhibited (in the absence of Na+ and presence of DIDS). We conclude that the Na+/H+ exchanger and the Cl-/HCO3- exchangers are alkalinizing mechanisms that regulate pHi in these cells. Also, there is some HCO3--dependent, Na+-independent mechanism responsible for the intracellular alkalinization.